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ABSTRACT
This study was aimed to describe the practicality of the workbook based on constructivism in FKIP
UMMY Solok. The practicality of the workbook was reviewed from student response questionnaire,
observation SAP implementation, and interviews with students. The result of practical workbook  is very
practical with an average of 92%. The use of workbook to help lecturers and students in achieving
learning objectives. Conclusion of this study has produced a practical numerical method based on
constructivism workbook.
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INTRODUCTION
he Workbook is a compilation of
guidebooks and collections of questions
that have been packaged in such a way that is
made gradually to train and improve students’
skills, as well as to improve understanding of
the stages in problem solving. So far in the
lectures the numerical method has never used
a workbook. Through the workbook students
are expected to have the responsibility to
complete the task and motivated in the lecture.
Nurhadi (2003: 36) states that "In the
view of constructivism, knowledge grows and
evolves through experience. Understanding
develops deeper and stronger if always tested
with new experiences ". So the students
constructs the knowledge they have had into
the new experience. So it is hoped that by
working on the workbook of numerical
methods based on constructivism, it is
expected that students will be able to gain new
learning experience from their knowledge.
Workbook of numerical method based
on constructivism is developed based on the
characteristics of Mathematics Education
Faculty of UMMY UMMY Solok students.
This workbook is designed for 1 Chapter
which is about the root of nonlinear equations.
This workbook is validated before it is tested.
Validation results are obtained the average
validity is 4.62 with very valid criteria. After
validation phase and workbook is obtained the
validity is very valid, then tested to students of
mathematics education program FKIP UMMY
Solok.
The systematic or sequence of material
presentation is based on the elaboration of
competency standards and key competencies
that have been established into indicators. The
order of material to be presented in the
workbook is based on the existing syllabus.
The content of workbook based on
constructivism can be seen in Table 1.
Table 1. The Contents of the Workbook
Material Learning
Activity
Sub Material
Akar
Persamaan
tak Linier
I Lokalisasi akar
II Metode bagi dua
III Metode posisi palsu, dan
iterasi titik tetap
IV Metode Newton-Raphson
dan metode secant
T
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RESEARCH METHODS
This research is a development research
using 4-D model with define, design, develop,
and disseminate stage. In the develop stages
after the valid workbook is valid it is executed
test of workbook to see the practicality of the
workbook. Data collection techniques in this
study are
a. Questionnaire
Data collection by questionnaire is useful
for obtaining information about students’
response after using workbook of
numerical method based on
constructivism, by checking list (√) in
column available for each question.
Questionnaires are also used to see the
students learning motivation using
workbook of numerical method based on
constructivism. The questionnaire was
given to the students at the end of the
lecture.
b. Observation Sheet
The observation sheet aims to see the
practicality of implementing
constructivism based workbook during the
lecture.
c. Interview
Interviews used are free interviews
(unstructured), is interviews with free
questions but still relevant to the research
conducted without preparing questions in
advance.
Data Analysis Technique
a. Questionnaire student response
Student response questionnaire data
which one collected then tabulated. Then it
was calculated the percentage, with the
formula by Arikunto (2012: 272):
Information
R = Score obtained
SM = Maximum score
The assessment criteria can be seen in
Table 2 below.
Tabel 2. Practical Assessment criteria
Percentage (P) Assessment
criteria
80% < P ≤ 100% Very practical
60% < P ≤ 80% Practical
40%< P ≤60% Quite practical
20% < P ≤ 40% Not practical
0%≤ P≤ 20% Very impractical
b. Observation sheet of SAP implementation
Observation of the practicality of
lecturing using workbook based on
constructivism. The result of observations
are separated according to the data set
category. To describe the observation data
used descriptive technique.
c. Interview
Descriptive technique is used to
describe data result of interview with
student.
RESULTS AND DISCUSSION
Results
After the Numeric Method Workbook
valid so a try out is performed to see the
practicality of the workbook. The activity of
try out product are conducted on students who
have taken numerical course. The learning
process using the numerical method of
workbook was carried out for 4 meetings, as
shown in Table 3.
Table 3. Schedule of Numerical Method
Workbook Trial
Meeting
to Date Material
1 October
14, 2016
Lokalisasi akar
2 October
27, 2016
Metode bagi dua
3 October
29, 2016
Metode posisi
palsu, dan iterasi
titik tetap
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4 November
5, 2016
Metode Newton-
Raphson dan
metode secant
a. Analysis of student response
questionnaire
After the try out of the workbook is
completed, the students are asked to fill
out a student response questionnaire.
Recapitulation of students’ response
questionnaire can be seen in Table 4.
Table 4. Recapitulation of Student Response Questionnaire
No Statement PracticalityValue
Category
1.
Use of language that is easy to understand in this
workbook
91% Very practical
2.
The use of a sentence that does not give rise to a double
meaning
92% Very practical
3.
Clarity of instructions on using workbook 96% Very practical
4.
Selection of font, size and space in reading workbook 96% Very practical
5. On every page there is an easy word to understand 91% Very practical
6.
The graphs, graphs, or tables in the workbook are easy
to understand
96% Very practical
7.
Variations of activities, tasks, exercises, illustrations
and others helped me to develop my math skill
77% Practical
8.
My ability to re-examine the results of my work and to
draw material conclusions
91% Very practical
9.
My ability to infer and retrieve important ideas from
every activity in the workbook on the non linear
equation root
89% Very practical
10.
Acquire my knowledge by following a series of
activities in this workbook
89% Very practical
11.
My confidence can study the contents of the workbook 92% Very practical
12.
My confidence will succeed in the test after studying
the roots of nonlinear equations using the
workbookmenggunakan
95% Very practical
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13.
The contents of this workbook are very useful 92% Very practical
14.
My understanding of the material in this workbook 93% Very practical
15.
My satisfaction is to study the numerical method of root
material of nonlinear equations using this
workbookmenggunakan buku kerja ini
95% Very practical
Average 92% Very practical
Based on Table 4, the results of students’
response questionnaire recapitulation
obtained percentage is ranged from 77% to
96%. Overall the workbook of numerical
methods based on constructivism is very
practical with a value of 92%.
b. Analysis of SAP implementation
Observation of the lectureship is
focused to see if the lectures are
implemented in accordance with the
designed SAP and see if there are obstacles
in the implementation. The following
description of the results of observation of
the lectures with workbook numerical
methods based on constructivism on the
root material of non linear equations.
1). SAP I
SAP I is implemented as planned. But
the planned time is not enough. This
can be seen from some of the questions
that can not be discussed as a matter of
number 2 on the self-training. The issue
that can be discussed at this meeting is
75%. Lecturers ask students to discuss
issues that have not been discussed with
friends or lecturers outside the lecture.
2). SAP II
SAP II is quite accomplished in
accordance with the plan. The lack of
students does not read the material
description. So the lecturer re-explains
the material so that it takes more time.
Because the planned time is not enough
so the question that was discussed only
50%. Lecturers ask students to discuss
issues that have not been discussed with
friends or lecturers outside the lecture.
3). SAP III
Learning activities are carried out in
accordance with the planned learning
activities in SAP. But time is not enough
so that not all problems can be discussed
in the lecture. At this meeting, the issue
that had been discussed was only 75%.
Lecturers ask students to discuss issues
that have not been discussed with other
couples outside the lecture.
4). SAP IV
Learning activities are carried out in
accordance with the planned learning
activities in SAP. Students are actively
visible from the participation of students
when discussing the issues and the
number of responding to the issues
discussed. The problem that could not
be discussed is about 2 on self-training.
Lecturers assign students to discuss
answers to self-training with friends and
with lecturers outside lecture hours.
c. Analysis of interview results
The interview was conducted
unstructured after the students had finished
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filling out all the workbooks. Based on the
results of interviews with students shows
that students understand the filling of
workbooks, and students are also helped by
the material description. Students feel
helpful in understanding the concept
because the training provided has been
accompanied by workmanship, as seen in
the guided exercise. Students are also
helped by the key answers, so they can
match the answers to the self  exercises to
the key answers. According to students, the
questions that exist in the workbook are
vary, there is an easy and difficult problem.
As a result not all problems can be solved.
The time needed to fill the workbook varies
and depends on the learning conditions of
the time. So some practice questions that
exist in the workbook can not be discussed
during the course because the time is not
sufficient.
Discussion
Based on the results of research, the use
of workbooks of numerical methods based on
this Constructivism is already practical. This
can be seen during the observation of lectures
during four meetings and interviews with
students. Implementation of lecturing
observation was conducted for  four meetings.
The use of workbook helps lecturers and
students to achieve their learning objectives. In
addition, the workbook also helps students to
do many problems in accordance with the
level of students’ ability, as well as saving
learning time.
Practical data was also obtained from
interviews with students. Based on the results
of interviews with students shows that students
understand the filling of workbooks, and
students are also helped by the material
description. Students feel helpful in
understanding the concept because the training
provided has been accompanied by work
instruction, as seen in the guided exercise.
Students are also helped by the key answers,
so they can match the answers to the self-help
exercises with the key answers.
CONCLUSION
Based on the discussion that has been
done, so it can be concluded that the workbook
of practical numerical methods based on
constructivism is practiced in mathematics
education program FKIP UMMY Solok.
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